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INSTRUCTIONAL GOALS = . S SN
Upon completlon of th1s lesson the student should be able to success-f
fully run the capillary suction time (CST) test and accurately record the
data and observations. The student should” ‘also be able to organ1ze

‘r-:the data 50 as to make the required 1nterpretatlons as to the

1' general qual1ty of -the sludge ut111zed 1n,the test.

INSTRUCTOR ACTIVITY

For best results fol]ow th1s sequence

1..
2
3
.8
-5,
e
7
8.

. Act1v1tx : . v
Rev1ew,the procedural obJect1ves w1th the students ‘ 5 minutes;
Have the students read the procedure. S 10 minutes

:. Demonstrite the test procedure. B 18 minutes
. Assign worksheet. . . I - 5 minutes
“Correct worksheet. A B - 10 minutes
Perform test. » L . | 30 minutes
. . Make interpretations -~ - 10 minutes

‘Relate CST to SR:Malves, e ' 15 minutes

| OHTER ACTIVITIES:

L Using visuals clarlfy ‘the process of nstabllsh1n9 a '

.

correlat1on between CST and SR.

;2;ifHave students predict SR from CST based on “the above

'correlat1on - IR . . o S ‘_;‘
STUDENT ACTlVlTY s
1. Read objectives. -
2. Read progedure. . | | . A
3. Complete worksheet. ‘ I o ; g
4. Perform test. . o . oo
sy Co]lect data. ' o - |
- 6. Interpret results. e o e
o ..
\ Su-1 of 2 o | : - 4/82
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INSTRUCTIONAL‘MATERJAL LIST
_;l;,.Instructor s-Guide - Capillary Suction Time

' Z ' S‘tudent Norkbook - Capillary Suction Time -

3 Overhead proaector with screen -
4. Equipment listed in lab procedure
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“ msmucnom\l. GOALS
Upon completion of this lesson the student should be able to»success-~' -
fully run the capillary suction time (CST) test and accurately record the
‘data and observations. The student should also be-able to organize
- the data so as to make the required interpretations as to the
"general quality of the sludge utilized in the test.

INSTRUCTOK ACTIVITY | '1“ | ‘i- o,

For best results follow this" sequence . .

| T ctivity e S |
1. Review the procedural objectives with the students ii“"aninutes -
2. Have the students read the procedure ; S 10 minutes
3. Demonstrate the test procedure L 'v . : 15‘minutes
4. Assign worksheet. ' o ) o 5 minutes
5. Correct worksheet. | o o 10 minutes
6. Perform test. - . : 30 minutes
7. Make interpretations : 10 minutes
8. Relate CST to SR valves. o : 15 minutes

"OHTER Acrxvxrrss

_I-'AUsing visuals clarify the process of establishing a
.correlation between CST and SR.

| :2.'¢Have students predict SR from CST based on the above

SRR o e-correlation . :

STUDENT ACTIVlTY S
1. “Read objectives

- 2. Read procedure.: , '

3. Complete worksheet.

4. Perform test. - . -
. 5. Collect data.
- 6. Interpret results.

| I}
’ ) LT .
Su-1 of 2
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d)

}jiFor fast- sludges use.d
lem -
1.8 ¢em

either"

'None of the above..'4'

. The sample funnel should be f111ed
) . _

b) f'
L
)

o)

1/3 full.
1/2 full.
/3 fu]l
4/5 full
to the brim

g

a
Y
Ve
N ¥,

- funnel.
'.%
."v ,
.
8
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CAPILLARY SUCTION -TIME

WORKSHEET

Directions Place an “"X" by the best answer There is only
one best answer for each question ‘

1. . The major purpose for the capiliary suction time test is to:

a) determine SVI. . : A ,

b) X measure fi]terability of s]udge ' : <
c) determine decant time. '

d) A1 of the above.

e). __ None of the above.'

2. In general. 1t can’ be staf%d that a sludge that hag‘theqshortestr

time interval is the:
{

a) least dewateérable.

b)__ X most filterable.

c) _one with highest solids content
d) one with Towest solids content.
e) None of the above.

\ , . \

" 3. In some cases a double'thickness'of filter paper is used because:

a) the sludge is too thick.

Ny - -
b)__X __ the time interval is too. short" N
) ‘the time interval is too long
| “d)i ___ the SVI is too high. '0
.”e) i MLSS 1s too high

T

4. The c]ean -up procedure in this test is
., a)_ a rinse with a]cohol

b) X emptying the funrel, rinsing with soapy wafkr and giving ‘
a final rinse with distilled water.

c) __a rinse with disti]]ed water only.
. d)_ . an.acid rinse. ‘
;e),"éiﬁ‘greplacement of the funnel after each test. '

S

R £ :
: ) 9

o

W-Su-1 of 2
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INTRODUCTION R

LaE

*

s\-"' _

-Th1s 1nstruct1ona1 package bn cap111ary suct1on t1me (CST) is 1ntended

- fto g1ve the operatorﬁthe baS1c 1nformat1on necessary to obtain
je1iab1e,consisten: results from the test procedure.i The-ment1onn
“of any branﬂ names should not be taken as. an endorsement of that

’

‘mater1a1 L : o N
. This 1nstruct1ona1 package is 1ntended to be used by students who
have completed the NPDES Leve1 I laboratory sk111s tra1n1ng

OBJECTIVES

o osw Ny

Upon complet1on of this module you shou]d be able to:
1.

Describe the purpose of the cap111ary suct1on t1me test
Describe the apparatus used-in the test.’

'Descrlbe the test: procedure. o

Perform the test procedure. ¢

-Interpret the- quality of the sludge uSed in the test based
_ on data obta1ned from the results - o -

e,f

PREREQUISITE SKILLS

R

In addition to the skills 11sted in the 1ntroduct1on the fol]ow1ng o
sk1lls are needed for th1s test ‘ -

e AN
L

¢
S

Ab111ty to use a t1mer clock
Ability to p]otzdata.

N ) A
¢ ) \\ .‘ :‘ " L.
- 1 3 , ' v
' 's-Su-1 of 8. |
LI
1 B »

- 4/82.




-

- CAPILLARY SUCTION TIME TEST

: 7fiINTRooﬁtTIQNf S f,-;l_-‘“ :

thf’:T pilTary uct1on t1me 1s~51mpty the t1m :
- the liguid’ phase: ‘of d treated. sludge to travel through 1.cm of
;*ned1a ?blott r or. Ffitter papef). - Capillary suction time (CST)
" canprovide a “elose approx1mat1on to values found in the % -
.v.spec1f1c resistance ‘test ‘(SR) for a particular slu&ge This.
test is preferable-to the specific resistance.test in that .
... the. complexity and’ durat1on of. the spec1f1c res1stance test.
,j"1s much greater. - LS

R ‘Usefulness of: th1s test can be enhanced by deve10p1ng
A corre]at1on between caplllary suction time values and spec1f1c
" resistance values for a given sludge. Once this correlation i%

‘established; it is a simple process to run. theacapillary suction

o time test and.thu$ approx1mate specific resistante values: for
- a sludge. Keep in mind, however, that a correlation must be
- established, _therefore, a series of spec1f1c res1stance tests
fmust e run 1n conJunctlon ‘to the CST

. EQUIPMENT’\ .ﬂiff"3;~,.'”;b- ii" el R
) “”*Cap111ary Suct1on Dev1ce o fj’ltl BT
1' Titer sample, contaJner SRR L
.f600 ml beaker '
F11ter paper (b]otter paper)
-SPROCEDURE \ R p,
R COLLECT SAMPLE |

Collect a sample of cond1t1oned sludge 1n‘f
o~ . . . . alliter sample container. . Leave space
n © .7 in the top to allow mixing. -

2.~ TRANSFER SLUDGE: .yf,rf, L zr1»_ *n,<_\s;1#*-.»-_ N

©

Transfer about 400 ml of well mixed sludge
from the'1 liter container 1nto a 600 m] ,

v beaker

3. PLUG IN TEST HEAD

Plug the test head. assembly 1nto the test
head socket ‘ _

®

L SiSu-2.6f 8
147

epi

,equ1red for
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E-3

: aPLACE FILTER PAPER ON TEST HEAD 's:';, .

. SELECT FUNNEL. -

INSERT FUNNEL.

. SWITCH on APPARATUS AR |
. }PRESS RESET BUTTON. ”'@'n.l“ij'nj SR

. CHECK PERSPEX BLOCKS

Insure that the two perspex blocks of the '
test head are clean ‘and dry L e

N

L *':-j'Place a f11ter paper on top of the perspex
.#.. stand, and place the block. having the-stain-.
~ less steel probes in it (probe side down-
ward) on top of the f1lter paper .

i~‘;Se1ect either the 1 cm d1ameter funnel for '
_"fast" sludges or the: 1.8 ¢m funnel for o
“slow“ sludges. A h

, R
' Insert the appropr1ate funnel 1nto ‘the test
- head. Rotate the funnel applying & ]1ght
‘ downward pressure when in position to 1nsure
even contact w1th the f1lter paper .

‘°*,$ . Press the reset button and note that the
© counter is at zero and that the reset lamp
4 . is 11ghted
10. ADD SAMPLE. - e .
| " Pour the sludge sample 1nto'the funnel unt11
, | o it is about 2/3 fq}l lf“/
11. READ TIMER. - |

As the l1qu1d phase of the sludge moves
" through the filter paper it will activate
- a-digital timer as one electrode is con- -
* tacted by the liquid. The timer is shut
off as the. 1iquid contacts the second

“,electrode. Elapsed time is read and recorded.

® 4. ] N ‘ “‘ . ‘ : N .

_ S-Su-3 of 8
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S - . . '
O S 13.3
H N N ¢ e L
| 12 (e L oy
'w»_ | ﬁ¢‘ B Empty the sample funnel and rinse with
L .+ 'soapy water. Give a final r1nse W1th
F d1st111ed water. .
* NOTE ‘A double th1ckness of f11ter paper may be used‘to

.sTow down -the rate of ‘travel of the 11qu1d “This is: Fmet1mes j;;;é wt

e useful with: very fast s]udges

INTERPRETATI&)N - » R

. It generally can be stated that a sludge that deWaters
- (gives:up its 1liquid) more rap1d1y is .a'more, filterable sludge.
*., Therefore, if the time interval read from the caplllary suction. -0 .
. apparatus i$ small the sludge is a superior sludge in'terms -~
- of filterability. Longer” time intervals 1nd1cate sludge that
‘,,does not dewater as well S . \
A sludge ‘that has been dosed W1th varying concentrations
. of chemical conditfoners can be evaluated by plotting t1me
'“1ntervals aga1nst chem1ca1 concentrat1ons as shown below

R

e i n : LI - %
v o7} S . N § < i
t ol '\\\\\. e e
‘ ‘ ; st v N, R . —
\ ,’R 07".;-,' . v . Sy 3/’—‘ .
| osf N\ x—" ;
oz} B N
o./ -‘ ' ;f ‘ .
‘ | Y ';; 7o ; /.} _. j."o i s.0 .
o \\ (éemzca/ 00:4;:, S %8 - ‘_ LY
v The concentration that alldws the shortest time interval
~is the dosage best suited to that part1cu1ar sludge. Using
. +CST values and' correlating them against SR values thesf11terab111ty
- of sludge can be estlmated Aga1n, lower values mean more . :
: sultable sludges
R )
L 16
 §-Su-8 of 8 \ I V-




SUPPLEMENTARY MATERIALS -

© In order td establish a correiation betwe'efri}'z CST end SR the student
: must be able to conduct the SR test and to complete aH calculatwns
~related to that test _See the SR test procedure " '

>
. /*

"7 & CAPILLARY SUCTION TIME TEST APPARATUS. .

®.- 17

s;su-s_of'a o 24/82'
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Caplllary Suctlon Tlme Data_:, -
(csT) satd.

 Lab. Techn1c1an o | ‘Date ":. - Shift

: Sample Data o Chemlcals Added,mg/l o " CST,sec.|
N Y 2[ 3] a] 5. |

)

S Samp}e SampIe Sampaze ﬁ«bneeted E I
No. JLocation T1me 1 8y T -ﬁ’:' '

1
¢ b
F

 S-Su-6 of 8 - N 482




Date S/y

Shi

Lab Technician AL

-
< ' s
e xl .
. &
-

NAME AND

CST,sec.

Location

¥ B2

]

Sample Data . v Chemicals. Added,mg/)
. : 1124 3} 4 5
Sample ' | Sample Sample |Collected
No. Time By

2 - : ol 07 1.0
‘7 bl o # # Vs : 7 .
LA PELESS SR A L L —+ 24( RECORD CST
ca * ” . 25 o8
SAMPLE -
IDENTIFICATION '
INFORMATION
N A -‘ ‘Q . : v
&» . , i
' 19 @

%S

AL

-$-Su-7 of 8 |

CONCENTRATION -
OF CHEMICALS

4/82.
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~ PROCEDURE SUMMARY -~

-

> un
.. PROCEDURE CALCULATIONS
1. Collect sample - v | ~None
2. Transfer 400 ml sludge to 600 ml beaker:
3. Plug in test head.
4.  Check perspex blocks. g
5. Select funnel. N
7. Insert funpel. _ -
8. Switch on agparatus;
9. . Press reset button. -
10. Add sample.
11. Read timer. = - |
12.

- - . i
. P
. ;J.O . . TN " .
P . . .
H

Record data.

~ - Capillary Suction Time

n
-

-The above procedure summary* is designed as a laboratory aid.

'.I§>may be cut out and atﬁpched to a 5" X 7“'1ndex card for
cbnvient reference at the laboratory bench. To protect the
card you may wish to cover it, front and _back, with clear,
self adhesive shelf papér or similar c]ear\material

B4

20 L
S-Su-8 of 8 L. ayee




 WORKSHEET |
Directions: Place an "X" by the best answer.

: - CAPILLARY SUCTION TIME

©

oneﬁgest answer for eegh question.

1;}yThe major purpose for the capillary suctton time test is. to'

-~

¢
3
’

There is’qnlyi

a)_____ determine SVI. )

b) measure filterability 'of sludge .
¢)__.  determine decant-time. N
d) A11 of the above.

e)_ . * None of”the above. ¢

2. In genera1 it can be stated that-a sludge that has the shortest

. time interval is the:
'a) least dewaterable..
b) . most filterable

S one with hdghest solids content.
d) one with lowest solids content.

'"e) i None of ;he above.

a)_____ the sludge is too thick.

. b) . the timeinterval is too short.

c) ___the time 1nterva1 {s too long.

-d) ___ the SVI 1is too high.
e) MLSS is too high.

.

4. The_clean-up procedure in this test is:

a) . a rinse with alcohol.

h

d) an acid rinse.

e) . .replacement of the funnel -after each test.

ron ) ‘. 21
- SW=-Su-1 of 2°

e

~

]

. ‘:‘E

'

3. In some cases a double thickness of fi]ter paper is used because

i .
N R

emptying the funnel, rinsing with soapy. water and giving
inal rinse with distilled water.

g'rinse with distilled water only.

4/82
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5. For ?astAsludges_use a . funnel. R R o
. a)_____lcm '
v . b)______18cm
' ) either -
- d) None of the above. S
B T T
.~ 6. The sample funnel should be filled:
# a) 1/3 full. |
” b) 1/2 full. -
c) . 2/3 full.
d) 4/5 full.
e) ~to the brim.

i
o s
#
- . .
v -
. K
) i
® !
- .
- ‘ . L
g ¥
-
L4 1
°
!
! L
- 7
L]
N
* i L
S : /
22 ' '
7
4 -
Ky ) )
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